The introduction of columnar defects in K; BaBiO 3 single crystals shifts both the irreversibility and thermodynamic transition lines, respectively, deduced from ac susceptibility (and/or transport) and specific heat measurements, upwards. This shift can be attributed to the defect-induced decrease of the difference (F) between the free energies in the superconducting and the normal states, assuming that the position of the superconducting transition is given by the condition jFjk B T= 3 . This criterion also perfectly reproduces the influence of the angle between the tracks and the external field. This result suggests that no vortex liquid phase exists in this system. The B-T phase diagram of high T c cuprates has been the topic of a large amount of theoretical and experimental work. One of the most important discoveries has been the first order melting of the flux line lattice to a vortex liquid phase [1] due to strong thermal fluctuations, enhanced by the combination of high critical temperatures and large crystalline anisotropies.
The strong upward curvature of the irreversibility line B irr T (IRL), determined from the (critical) scaling properties of the current-voltage (I-V) characteristics (and/or from the onset of harmonics in ac-susceptibility measurements), suggests that a vortex liquid phase also exists in the K; BaBiO 3 (KBBO) compound, in spite of its cubic structure and its moderate T c 30 K. Both in cuprates [2, 3] and KBBO [4] , B irr T progressively shifts towards higher values when increasing the density of amorphous columnar defects by successive irradiation with swift heavy ions. Together with its dependence on the orientation of the magnetic field relative to the ion tracks and the scaling of the I-V characteristics, this seemed to justify the identification of B irr T with the transition from the so-called Bose glass [5] to the vortex liquid. However, we have recently shown that the main thermodynamic transition line B C p T deduced from specific heat measurements also presents a concave curvature [6] and is shifted together with B irr T following heavyion irradiation (HII) [7] . The possible influence of local superconductivity along the tracks or mean-free path effects on the transition has been ruled out in Ref. [7] so that the origin of this behavior remained an open question.
In this Letter, we present a complete investigation of the influence of the irradiation dose and the relative orientation between the tracks and the external field on the superconducting transition. The location of the B C p T; and B irr T; lines can be very well reproduced by a field-dependent criterion [8] , jFHj jF n ÿ F s Hj k B T= 3 . Here F s H and F n are the free energy densities in the superconducting state with quenched disorder (i.e., the pinned vortex solid) and in the normal state, T is the Ginzburg-Landau (GL) coherence length, and is a constant. Such a criterion is often used to estimate the width of the critical region, but we show below that the temperature calculated from this criterion actually coincides with the location of the jump in C p at the onset of superconductivity. In other words, due to thermal fluctuations, the field B T at which the superconducting transition occurs is significantly smaller than the mean-field upper critical field B
2 . The effect of vortex localization on the ion tracks is to lower F s H, thereby shifting the superconducting transition to higher temperature. These results impose a new interpretation of the B-T phase diagram of KBBO, in which no vortex liquid phase exists but in which the vortex solid directly ''sublimates'' into the normal state.
The ac susceptibility and specific heat measurements were performed on HII K; BaBiO 3 single crystals with dose-equivalent matching fields (at which the track density is equal to the vortex density 0 =B)o fB 1,2 , and 6 T. The irradiation, with 7. Fig. 1(a) displays only the temperature dependence of the difference between the specific heat in the superconducting and normal states [C p C p H; TÿC p 7T;T] for various irradiation doses. Indeed, the baseline C p 7T;T represents the normal state specific heat in the temperature range of the figure. The specific heat jump is progressively shifted towards higher temperatures with increasing irradiation dose, in the same way as the IRL [4] . Moreover, the specific heat jump moves back to lower temperatures when the magnetic field is tilted away from the track direction [see Fig. 1(b) ], finally coinciding with the transition measured in the pristine sample when the field is applied perpendicularly to the tracks (see also [7] ).
Generalizing the approach proposed by Cooper et al. [8] to the case of irradiated samples, we obtain a characteristic field B by solving
where
c =2 0 F n ÿ F s 0 is the condensation energy, n t BB = 0 1 ÿ expÿB =B=B =BfT=T dp is the number of trapped vortices [9] , U p is the pinning energy per unit length, 2=c 0 (with c 0 the track radius), fx is a thermal smearing function [1] , and T dp T is the depinning energy. The depression of the order parameter due to the proximity of the mean-field B c2 line is taken into account by the factor 1 ÿ B =B c2 . From Eq. (1), one directly sees that the decrease of the free energy by irradiation implies an increase of B . However, we show below that, more than being just qualitative, this simple model provides a very good quantitative description of the location of the specific heat jump after irradiation, justifying the identification of B with the superconducting transition field. This a posteriori confirms the assumption previously made by the authors of Ref. [8] (in crystals without columnar defects), who only compared B to nonthermodynamic resistive transition fields.
The transition temperatures deduced from specific heat measurements (open symbols) in a pristine and irradiated samples are displayed in 
03000-3500
A can be estimated from neutron scattering data [10] , while U p c" 1 , with " 1 the vortex line tension and c 0:7-0:8 (see below). The only free parameters are the mean field critical temperature (T MF c )and . The determination of would require some microscopic model but, as previously obtained by [8] , we assume that is of order unity. As an example, the values reported on Fig. 2 . This dependence is well verified in both cuprates [2] and K; BaBiO 3 [4] . However, the coefficient A is about twice smaller in K; BaBiO 3 than in YBa 2 Cu 3 O 7ÿ , whereas one would expect it to be about 20 times larger [4] . On the other hand, our model, with the same parameters as above, provides very good quantitative agreement with the experimental data and, as shown in the inset of Fig. 3 , predicts an evolution of dB =dT with irradiation dose that closely matches the empirical B
1=2
law. Another striking feature is the ''matching field effect'' which shows up in the irreversibility line as a kink for B B [4] . In the Bose glass melting scenario, the presence of ever more unpinned interstitial vortices for B>B is expected to drive progressively the IRL of the irradiated sample towards that of the pristine sample. This effect also occurs in our model as n t saturates at high fields. In the present sample, this effect is rather small but in perfect agreement with what the model predicts [11] (open circles in Fig. 3 , this effect is best visible when B irr is plotted as a function of 1 ÿ T=T c ). A much larger effect was observed in an overdoped sample (T c 21 K) for which the IRL already starts to bend over for B>B =2. This latter sample, however, is much more inhomogeneous and the presence of a larger matching field effect is presumably due to a large amount of point defects, which are not taken into account here.
We finally discuss the influence of the angle between the tracks and the direction of the external field on the position of the transition line. Let r, s,an dt be the average length of the vortex segments trapped on the tracks, of the vortex sections joining tracks, and of a hypothetical vortex section following the average field direction, respectively (see inset of Fig. 4 ). The pinning energy per unit length U p in Eq. (1) can then be recalculated as U p rU p ÿr s ÿ t" 1 =r s [1] . Minimizing this expression with respect to r at a fixed angle leads to s=d 1 ÿ1 ÿ U P =" 
